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Abstract. The sky region containing the soft gamma-ray repeater SGR 1627–41 has been observed three times
with XMM-Newton in February and September 2004. SGR 1627–41 has been detected with an absorbed flux of
∼9×10−14 erg cm−2 s−1 (2-10 keV). For a distance of 11 kpc, this corresponds to a luminosity of ∼3×1033 erg
s−1, the smallest ever observed for a Soft Gamma Repeater and possibly related to the long period of inactivity
of this source. The observed flux is smaller than that seen with Chandra in 2001-2003, suggesting that the source
was still fading and had not yet reached a steady quiescent level. The spectrum is equally well fit by a steep power
law (photon index ∼3.2) or by a blackbody with temperature kT∼0.8 keV. We also report on the INTEGRAL
transient IGR J16358–4726 that lies at ∼10′ from SGR 1627–41. It was detected only in September 2004 with a
luminosity of ∼ 4× 1033 erg s−1 (for d=7 kpc), while in February 2004 it was at least a factor 10 fainter.
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1. Introduction
SGR 1627–41 is one of the four confirmed Soft Gamma-ray
Repeaters (SGRs) that are currently known. According
to the widely accepted magnetar model (Duncan &
Thompson 1992, Thompson & Duncan 1995), these
sources are isolated neutron stars in which the high-
energy emission is powered by ultra-strong magnetic fields
(B∼1014-1015 G). The distinctive characteristic of SGRs
is the emission, during sporadic periods of activity, of
short bursts (< 1 s) of hard X–rays with super-Eddington
peak luminosity L∼1040–1041 erg s−1. Persistent (i.e. non-
bursting) emission is also observed from SGRs in the soft
X–ray range (<10 keV), with typical luminosity of ∼1035
erg s−1. Periodic pulsations at several seconds, reflecting
the neutron star rotation, are observed in three SGRs.
Occasionally, SGRs also emit energetic (giant) flares with
luminosity from ∼1043 erg s−1 up to 1047 erg s−1. For
Send offprint requests to: S. Mereghetti (sandro@iasf-
milano.inaf.it)
a review of the properties of these sources see Woods &
Thompson (2004).
It is interesting to study the relation between the prop-
erties of the persistent X–ray emission and the level of
SGR bursting and flaring activity. In fact the persistent
soft X–rays are thought to consist, at least in part, of ther-
mal emission from the neutron star surface, whose prop-
erties, e.g. temperature and magnetization, can be influ-
enced by the largely non-thermal phenomena responsible
for the bursts.
The 1-10 keV luminosity of the two SGRs which have
been more active in recent years, SGR 1806–20 and SGR
1900+14, displayed only moderate (factor ∼2) long term
variations around average values of ∼ 5× 1035d215 erg s
−1
and ∼ 1 × 1035d210 erg s
−1 respectively1 (e.g., Mereghetti
et al. 2005, Woods et al. 2001). The SGR in the Large
Magellanic Cloud, SGR 0526–66, has a similar luminosity
of ∼ 1036d255 erg s
−1 (Kulkarni et al. 2003), despite no
1 we indicate with dN the distance in units of N kpc
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bursts have been detected from this source since 19842.
The only difference with respect to the two more ac-
tive SGRs mentioned above is that its spectrum is much
softer, requiring a power law photon index larger than ∼3
(Kulkarni et al. 2003).
SGR 1627–41 was discovered in 1998, when more than
100 bursts were observed with different satellites (CGRO,
Woods et al. 1999; Ulysses, Hurley et al. 1999; Wind,
Mazets et al. 1999; RXTE, Smith et al. 1999; BeppoSAX,
Feroci et al. 1998). No other bursts from this source have
been reported to date. Its soft X-ray counterpart was iden-
tified with BeppoSAX in 1998 at a luminosity level of
∼1035d211 erg s
−1 (Woods et al. 1999). Subsequent obser-
vations, carried out over a time span of five years with
BeppoSAX, ASCA and Chandra, showed a monotonic de-
crease in the luminosity, interpreted as evidence for cool-
ing of the neutron star surface after the deep crustal heat-
ing that occurred during the 1998 period of SGR activity
(Kouveliotou et al. 2003). The latest Chandra observation
(March 2003) yielded an X-ray flux consistent with that
measured in September 1999, suggesting that the lumi-
nosity of SGR 1627–41 settled at its ”quiescent” level of
∼4×1033d211 erg s
−1. To further study the luminosity evo-
lution of SGR 1627–41 we observed it with XMM-Newton
in September 2004. The SGR was also serendipitously de-
tected in two other XMM-Newton observations pointed on
the transient IGR J16358–4726 (Patel et al. 2004), which
lies at an angular distance of ∼10′. We report here also
the results of these serendipitous detections, as well as a
reanalysis of the BeppoSAX observations. For complete-
ness, we report also the results of the three XMM-Newton
observations for IGR J16358–4726.
2. Data Analysis and Results
2.1. SGR 1627–41: on-axis data
Our observation of SGR 1627–41 was carried out on 2004
September 22 and lasted about 52 ks. Here we report on
the results obtained with the three EPIC CCD cameras
(Turner et al. 2001, Stru¨der et al. 2001) since the target
was too faint for the RGS instruments. All the CCDs were
operated in Small Window mode, yielding time resolution
of 6 ms (PN) and 0.3 s (MOS), and the medium thickness
filter was used.
A faint, but statistically significant, source was de-
tected at the coordinates of SGR 1627–41 (Wachter et al.
2004) in all the EPIC cameras. Its background-subtracted
count rates were 2.5±0.4 and 3.0±0.4 counts ks−1 in the
two MOS cameras (with net exposure times of 50.3 ks
each) and 9.4±1.2 counts ks−1 in the PN (net exposure
36.2 ks). We extracted the source spectra using a circu-
lar extraction region with 25′′ radius and the background
from source free regions of the same observation. The spec-
tra were rebinned to have at least 30 counts per channel.
2 some bursts might have been missed in the time interval
1985–1991 due to the lack of suitable detectors in operation
(see Woods & Thompson 2004)
The spectra from the three cameras were fitted together,
with the appropriate response matrices, to simple mod-
els. Although the small number of counts allowed us to
carry out only a limited spectral analysis, there is clear
evidence for a rather soft spectrum. Both a steep power
law (photon index Γ = 3.7 ± 0.5) and a blackbody with
temperature kTBB = 0.8
+0.2
−0.1 keV gave acceptable fits.
The best fit power-law parameters are given in Table 1,
where for comparison with previous work, we also report
the values obtained by keeping the absorption fixed at
the average value of the other observations, NH=9×10
22




22 cm−2, an observed 2-
10 keV flux of (7.5±1.5)×10−14 erg cm−2 s−1, and, for an
assumed distance of 11 kpc, an emitting radius of 0.2±0.1
km.
We searched for periodic pulsations, using a small ex-
traction region in order to reduce the fraction of back-
ground counts (45% of the total counts within the adopted
10′′ radius circle). The pulsations were not detected, but
due to the limited statistics the upper limits on the source
pulsed fraction are not particularly constraining. No evi-
dence for bursts or other flux variations was seen.
2.2. SGR 1627–41: off-axis data
Two XMM-Newton observations of IGR J16358–4726
were carried out on 2004 February 16 and September 4,
with a duration of about 30 ks each. In both observa-
tions SGR 1627–41 was detected with EPIC at an off-
axis angle of 9.6′, where, owing to the vignetting effect,
the effective area is about half of the on-axis one. The
background-subtracted PN count rates were 5.4±0.8 and
4.2±0.6 counts ks−1, respectively. The counts statistics
was too poor for a spectral analysis, but the source hard-
ness ratios were consistent with the ones of the on-axis ob-
servation. We therefore computed the source fluxes given
in Table 1 by fixing NH = 9 × 10
22 cm−2 and assuming
the same photon index as the on-axis observation.
2.3. IGR J16358–4726
The transient IGR J16358–4726 was discovered in the
hard X-ray band (> 15 keV) with INTEGRAL in March
2003 (Revnivtsev et al. 2003). Lying at a small angular
distance from SGR 1627–41, this source was serendipi-
tously present in several observations of the soft repeater.
During the March-April 2003 outburst, periodic pulsa-
tions at 5880 s were discovered with Chandra (Patel et
al. 2004). It is not clear yet whether they correspond to
the spin period of a neutron star in a High Mass X-ray
Binary or the orbital period of a Low Mass X-ray Binary.
IGR J16358–4726 was detected only in the two ob-
servations of September 2004. The best data were ob-
tained on September 4, when the source was detected on-
axis, with background-subtracted count rates of 4.4±0.4,
4.3±0.4 and 18.9±1.0 counts ks−1 in the MOS1, MOS2
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Table 1. Spectral results on SGR 1627–41. The errors of the BeppoSAX and XMM-Newton values are at 1σ for a
single parameter of interest, and, for the fluxes, take into account both the statistical and spectral uncertainties. The
ASCA and Chandra values are from Kouveliotou et al. (2003).
Satellite Observation Date NH photon Observed flux
(a) Unabsorbed flux(a)
1022 cm−2 index 10−12 erg cm−2 s−1 10−12 erg cm−2 s−1
BeppoSAX 1998 August 6-7 10± 1 2.6± 0.3 2.5± 0.2 5.9+1.4
−1.0
BeppoSAX 1998 September 16 10± 2 2.8± 0.4 1.9± 0.2 4.6+1.3
−0.9
BeppoSAX 1999 August 8-10 5± 2 1.9+0.4
−0.7 0.7± 0.1 1.1± 0.3






XMM-Newton 2004 September 22 11.4+4.3
−1.9 3.7± 0.5 0.09 ± 0.02 0.32± 0.09
BeppoSAX 1998 August 6-7 9(b) 2.4± 0.1 2.6± 0.1 5.2± 0.3
BeppoSAX 1998 September 16 9(b) 2.6± 0.2 1.9± 0.1 4.2± 0.3
ASCA 1999 February 26-28 9(b) 3.24± 0.24 1.07 ± 0.16 2.76± 0.41
BeppoSAX 1999 August 8-10 9(b) 2.5± 0.3 0.7± 0.1 1.5± 0.2
BeppoSAX 2000 September 5-7 9(b) 3.3± 0.5 0.4± 0.1 1.1± 0.2
Chandra 2001 September 30 9(b) 2.17± 0.30 0.14 ± 0.02 0.267 ± 0.04
Chandra 2002 August 19 9(b) 2.95± 0.36 0.11 ± 0.02 0.266 ± 0.04
XMM-Newton 2004 February 16 9(b) 3.2(b) 0.12 ± 0.02 0.32± 0.06
XMM-Newton 2004 September 4 9(b) 3.2(b) 0.10 ± 0.02 0.26± 0.04
XMM-Newton 2004 September 22 9(b) 3.2± 0.3 0.09 ± 0.01 0.23± 0.04
(a) in the 2-10 keV energy range
(b) fixed value
Fig. 1. Light curve of IGR J16358–4726 folded at 5880 s.
The light curve is the sum of PN and MOS data and the
background has been subtracted. The χ2 statistics cor-
responds to a probability of 2×10−5 that the source is
constant.
and PN, respectively. The spectral analysis of these data,
carried out as described in Section 2.1, yielded the follow-
ing best fit parameters for an absorbed power law model:
Γ=1.5±0.5, NH=(20±5)×10
22 cm−2, observed 2-10 keV
flux = (3.1±0.6)×10−13 erg cm−2 s−1. The background
subtracted light curve folded at 5880 s (Fig. 1), shows that
the periodic modulation, observed with Chandra when the
source was a factor 200 more luminous, is present also in
this lower intensity state.
In the subsequent observation (September 22)
IGR J16358–4726 was detected only in the two MOS cam-
eras, since its off-axis position was outside the region cov-
ered by the PN in Small Window mode. Although the
limited statistics (∼200 net counts in total) do not allow
us to see the pulsations or to significantly constrain the
spectral parameters, the MOS count rates were consistent
with the intensity and spectral shape measured 18 days
earlier.
Adopting a power law spectrum with photon index
Γ=1.3 and NH=2×10
23 cm−2, in order to compare with
the previous detections with ASCA and BeppoSAX (Patel
et al. 2004), the September 2004 data correspond to an un-
absorbed flux of 7.2×10−13 erg cm−2 s−1 (2-10 keV). This
is a factor five below that seen with the above satellites
in 1999, and the smallest flux detected from IGR J16358–
4726. For this spectrum, the February 2004 observation,
yields a 3σ upper limit of ∼ 4 × 10−14 erg cm−2 s−1 on
the 2-10 keV absorbed flux. For an assumed distance of 7
kpc, the luminosity upper limit is ∼ 4× 1032 erg s−1.
2.4. Reanalysis of the BeppoSAX observations of
SGR 1627–41
We have reanalyzed the four observations of SGR 1627–
41 carried out with the BeppoSAX satellite from August
1998 to September 2000. We extracted the source spectra
only from the Medium Energy Concentrator Spectrometer
(MECS) data3 using circular extraction regions with ra-
3 the Low Energy Concentrator Spectrometer (LECS) data
do not add significant information, since SGR 1627–41 was too
absorbed and faint for this instrument
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Fig. 2. Long term light curve of SGR 1627–41 based on
data from different satellites. Top panel: absorbed flux in
the 2-10 keV range. Bottom panel: unabsorbed flux in the
2-10 keV range. The ASCA and Chandra values have been
computed from the spectral parameters and unabsorbed
fluxes given in Kouveliotou et al. (2003). For clarity, the
XMM-Newton points of September 4, which are consistent
with the last measurement, are not plotted.
dius 2′. This relatively small region was chosen in order to
reduce the uncertainties related to the background sub-
traction, since the source lies in a low galactic latitude
field affected by the presence of some diffuse emission and
other confusing sources. The background spectra were ex-
tracted from source free regions of the same observations.
The background subtracted spectra in the 1.8-10 keV en-
ergy range were rebinned in order to have at least 30
counts per bin and fitted with an absorbed power law.
The best fit parameters are reported in Table 1. The small
differences with the results reported by Kouveliotou et al.
(2003) are probably due to different background estima-
tion techniques.
3. Discussion
The light curve of SGR 1627–41 based on data from the
different satellites is shown in Fig. 2, where the 2-10 keV
flux values correspond to the fits with the same absorp-
tion in all the observations (NH=9×10
22 cm−2). The long
term decrease in luminosity is clear, but, owing to the
source spectral variations, the detailed shape of the de-
cay is different for the observed (upper panel) and unab-
sorbed (lower panel) flux. Kouveliotou et al. (2003) fitted
the decay of the unabsorbed flux using a model involving
a deep crustal heating following the 1998 bursting activ-
ity and requiring a massive neutron star (M>1.5 M⊙).
In particular, they pointed out that this model could well
explain the plateau between days 400 and 800, but no-
ticed that the March 2003 Chandra observation could not
be explained in this framework, suggesting that the source
reached a steady low level luminosity. According to our re-
analysis of the BeppoSAX data the evidence for a plateau
between days 400 and 800 is not so compelling. In fact
all the BeppoSAX and ASCA points, before the rapid de-
cline seen with Chandra in September 2001, are well fit by
a power law decay, F(t)∝(t-t0)
−δ. Fixing t0 at the time of
the discovery outburst, we obtain δ=0.6.
If one considers the observed fluxes, the Chandra and
XMM-Newton data suggest that SGR 1627–41 has contin-
ued to fade also after September 2001. There is evidence
that the spectrum softened between the two Chandra ob-
servations (Kouveliotou et al. 2003). The photon index
measured with XMM-Newton is consistent with that of
the last Chandra observation but, due to the large uncer-
tainties, also a further softening cannot be excluded. This
apparent fading is not necessarily related to a variation of
the source overall luminosity, as clearly indicated by the
fluxes corrected for the absorption plotted in the lower
panel of Fig. 2.
The XMM-Newton data of September 2004 imply a
luminosity ∼3.5×1033d211 erg s
−1. This is the lowest lumi-
nosity observed from a SGR. The fact that SGR 1627–41
has not emitted bursts during the last ∼6 years suggests
that a luminosity below 1034 erg s−1 might be typical of
”quiescent” SGRs. This simple interpretation is possibly
contradicted by the two following considerations. First,
the SGR in the LargeMagellanic Cloud, SGR 0526–66, has
a higher luminosity (1036 erg s−1), but has not shown signs
of strong bursting activity in the last 15 years. However,
faint bursts, like those recently observed from SGR 1806–
20 with INTEGRAL (Go¨tz et al. 2004) might have passed
undetected in SGR 0526–66 due to its larger distance
and location in a less frequently monitored sky region.
Second, most Anomalous X-ray Pulsars (AXPs, see, e.g.
Mereghetti et al. 2002 for a review), which are also gener-
ally thought to be magnetars, have nearly steady luminos-
ity larger than 1035 erg s−1. Although bursts have been
observed in three of them (1E 1048.1–5937, Gavriil et al.
2002; 1E 2259+586, Kaspi et al. 2003; XTE J1810–197,
Woods et al. 2005), there are a few AXPs which have not
shown any bursting activity and yet are relatively lumi-
nous X-ray sources.
The low luminosity and soft spectrum of SGR 1627–
41 seen with XMM-Newton are quite similar to the val-
ues measured in archival data of the AXP XTE J1810–
197 (Gotthelf et al. 2004) obtained before its discovery
as a bright transient source in January 2003 (Ibrahim et
al. 2004). Based on the currently available data, the two
sources seem to behave in a similar way. Further observa-
tions of XTE J1810–197 will establish if and how a steady
quiescent level is attained.
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We finally note that another soft repeater, SGR
1900+14, has possibly been quiescent in the last three
years. To our knowledge, the last reported burst activity
from this source occurred in November 2002 (Hurley et al.
2002). Therefore it will be interesting to see whether also
in SGR 1900+14 the X-ray luminosity will evolve toward
a low state similar to that observed for SGR 1627–41.
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